The brain slice chamber, a novel variation of the Boyden Chamber Assay, allows time-dependent quantification of glioma invasion into mammalian brain in vitro.
Glioma cell invasion occurs in a complex micromilieu consisting of neural and glial cells, myelinated fiber tracts, blood vessels and extracellular matrix proteins. The present work describes the brain slice chamber (BSC) as a novel experimental model for assessing invasion of glioma cells into adult mammalian white and gray matter on the basis of the well known Boyden chamber system. As a matrix for invasive tumor cells we used freshly prepared brain tissue from adult pigs. The tissue was sectioned into 40 mum slices that were mechanically fixed to a millipore filter. The neural structures and the three-dimensional architecture of the slice was preserved as verified by immunohistochemistry, light- and electron microscopy. Human U-373 and U87 astrocytoma cells stably transfected with green fluorescent protein (GFP) were assessed for their invasiveness into the brain-slices during a 24 h period. Invasion of U-87 GFP cells was quantified at different time intervals by confocal laser scanning microscopy showing more intense invasion into white compared to gray matter. Two cytostatics (vincristin and paclitaxel) which both are known to affect the cytoskeleton, inhibited glioma cell invasion in a dose dependent manner, which makes the presented model system suitable for functional experiments. In conclusion, the BSC represents a valid and rapid experimental model that may be used to describe the invasive behavior of glioma cells within the preserved three-dimensional structure of mammalian brain tissue in vitro.